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Experimental Techniques at the lon Beam Laboratory (IBL)

We use a series of techniques to explore the defect creation and annealing on Si BJTs
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Use late time DLTS to explore the type/number of defects created by different mass particles
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End-of-Range (EOR) lon Irradiations

» Device: Microsemi 2N2907 pnp BJT
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Deep Level Transient Spectroscopy (DLTS)
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* V)= Vo 2 Same divacancy defect with different charge state
+ E4 = E5 - Same divacancy-like defect with different charge state
* VP = Vacancy-Phosphorous defect

« V, = Strain divacancy defect

Type and number of electrically active traps can be know using DLTS 5




Matched gain conditions (e, He, O, Si & Au) L
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If we match gain, we see a big difference in amount of defects produced by different ions




Matched defect conditions (e He, O, Si & Au)
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Isochronal anneals = 350K, DLTS, 365K, DLTS, 380K, DLTS... W&z,

* DLTS spectra for different annealing temperatures * Deep peak height vs. annealing temperature
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Use isochronal anneals to separate defect contributions in deep peak 8
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DLTS peak he|ghts vs. annealing temperature
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Isochronal anneals used to determine defect composition in deep peak produced by different mass particles 9
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Annealing experiments - Matched vacancy conditions
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Clustering is responsible for low VP because there are less single vacancies available to form VP 10




Annealing experiments - Matched vacancy conditions
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G, = Recovered gain after annealing

G, = Gain after irradiation

Clustering defects such as E5 and V" are responsible for gain degradation, not VP
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